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I. INTRODUCTION
The well-documented correlation between saving and growth performance has been long known and supported by many empirical studies. Latin America and the Caribbean (LAC) exhibits much lower private saving rates than the average for the world. However this hides some heterogeneity, as saving is particularly low in smaller countries and volatile in countries subject to exogenous shocks, such as natural disasters or commodity price fluctuations. What policies are most effective in raising saving, especially in LAC, remains an open question.
Some research discusses the importance of terms of trade (TOT) in determining saving in LAC (Adler and Magud, 2013; Gruss, 2014) . After a decade of rapid growth, international commodity prices have started to fall since 2011. Recent developments saw an important decline especially in the price of oil, as well as other commodities, which call for a renewed analysis of the impact of TOT shocks on saving. Since LAC is highly dependent on commodities, a region-specific analysis is warranted. Moreover, the region went through many institutional and macroeconomic reforms in the last three decades. In particular, the adoption of fiscal rules, inflation targeting, and floating exchange rate regimes has become more common, but remains unclear the extent to which these reforms spurred private saving.
While the literature on saving determinants is vast, results are far from conclusive, even for LAC. The range of behavioral assumptions, model specifications, econometric techniques, and data samples is very large, and this contributes to somewhat contradictory results and large variations in reported estimates. At the same time, recent theoretical developments provide new testable hypotheses that are still unexplored.
The contribution of this paper to the existing literature is threefold. First, it reviews extensively previous empirical research on private saving in LAC, summarizing its results and identifying contradictions and omissions. Second, this paper presents empirical results of an extensive search of determinants of private and public saving rates, adding previously neglected variables (different measures of TOT and commodity-price shocks and macroeconomic policy regimes, including fiscal rules, monetary regimes, and exchange-rate regimes), in linear form and in interactions with other saving determinants. Third, it analyzes statistical differences in saving determinants between LAC and the rest of the world in a nested econometric framework, and discusses differences within three country subgroups in LAC .
The results suggest that our nested baseline private saving estimation is generally robust across regional groups, and that the coefficients for the LAC region do not exhibit much difference from the rest of the world. Thus, LAC private saving is fundamentally explained by its own lag, real GPDI per capita, the TOT, the share of urban population, and the old-age dependency ratio. By examining public saving determinants, we find that increased income growth reduces public saving, possibly reflecting the procyclical behavior of fiscal policy, and increased private sector credit raises public saving, suggesting some crowding out. However, these results differ across LAC subgroups, with larger countries showing signs of countercyclical fiscal policy and less sensitivity to old-age dependency.
We also find that TOT and commodity price volatility and accelerations as well as their temporary components raise private saving in both LAC and the rest of the world. Finally, our findings suggest that adopting fiscal rules and floating exchange rate regimes do not affect private saving behavior. However, the adoption of the inflation targeting reduces private saving irrespective of the negative effects of inflation on saving.
The paper is structured as follows. Section II summarizes the literature on the determinants of private saving in LAC. Section III discusses the data sources and construction and presents some stylized facts. Section IV outlines the empirical strategy and describes the results. Section V concludes.
II. PREVIOUS EMPIRICAL LITERATURE FOR LAC
Most empirical research on saving (and consumption) is based on general specifications that encompass a selective (and typically small) number of determinants. While the functional form of the saving (or consumption) equation subject to empirical testing is normally not derived from first principles, it encompasses a number of drivers -mostly in linear form-that are identified by consumption theories. Table 1 identifies categories of saving determinants, specific saving drivers in each category, expected signs of their saving effects according to consumption theories, and their empirical counterparts reported in saving studies for LAC. Regarding categories of saving determinants and individual variables in each category, as well as their expected signs, we follow in part Grigoli et al. (2014) , who discuss consumption theories and their relation to saving determinants found in world saving studies based on aggregate panel data. 3 Here we do not discuss the relation between consumption theories and individual determinantswe refer the interested reader to the references listed in Table 1 and to Grigoli et al. (2014) . 4 In Table 1 , each saving determinant is listed only once, under the variable category to which it is most closely related by theory. However, both the expected sign and the signs reported in the empirical literature reflect the combined effects on saving predicted by different theoretical hypotheses. The last column of Table 1 identifies the sign of the estimated coefficients of saving determinants reported in 26 empirical studies on saving for the LAC region or individual LAC countries.
Table 1. Determinants of Private Saving in Previous Studies on LAC
There are large variations in saving measures, methodologies, specifications, and data samples across studies. The 26 papers comprise models for different saving measures: national, private, household, individual, and corporate saving rates, among which those for private and household saving rates dominate in numbers. Specifications differ strongly between macroeconomic models applied to aggregate data (developed in 18 papers) and microeconomic models applied to survey data (reported in 11 papers). Most research is based on single-equation econometric estimations, 1, 3, 5, 7, 8, 9, 11, 12, 13, 14, 16, 19) We briefly review the key results reported by the empirical literature for LAC, focusing first on consumption determinants that are not directly related to policy variables. While the income level and its growth rate have theoretically ambiguous effects on private saving rates, the number of studies (most of them on aggregate data) reporting positive effects dominates the number of those reporting zero or negative effects. TOT raise private saving according to two studies.
Many macroeconomic studies report significant effects of demographic variables. Among them, the age dependency ratios-either separately or jointly for old and young age-tend to reduce private saving rates, as predicted by theory. However, in studies based on microeconomic data, younger cohorts tend to save more. Urbanization has either sign, which is consistent with its theoretical ambiguity. The few studies that include poverty-related and distributional aggregate variables do not report conclusive results.
Many other potential non-policy saving determinants are included in microeconomic studies for households or individuals and for firms. The theoretical ambiguity of many variables that reflect household structure (ranging from a female household head to the household head's retirement status) is borne by several studies that report zero, positive, or negative signs for the latter variables. However, in the case of three household structure variables where expected signs are unambiguous, i.e., formal head, number of under-age members, and number of income-earning members, the empirical findings are consistent with theory.
Micro studies also report empirical evidence of saving effects of micro characteristics of households or individuals and of firms. Age has an ambiguous effect on saving, which is consistent with the non-monotonicity predicted by the life-cycle hypothesis. Risk aversion and the discount factor raise saving, as expected. Finally, several potential firm saving determinants are found to raise corporate saving, ranging from corporate debt to the productivity of capital.
Next we discuss the findings related to the saving effects of variables that reflect directly or closely policies and policy reforms. Fiscal policy affects private saving directly, as documented in 16 macroeconomic saving studies. Higher public saving (or a larger fiscal balance) reduces private saving significantly, by offset coefficients that range from zero (in one study only) to a maximum of 0.75. The 14 studies that report an offset coefficient different from zero present point estimates that are significantly different from both zero and one, i.e., full Ricardian equivalence is rejected. One study documents a significant complementarity between private and public consumption.
Regarding government social spending, there is evidence that government pension payments reduce private saving and government transfers reduce household saving. Most of the evidence about taxes affecting firms-corporate profit tax rates, capital tax rates, and labor tax ratessuggests that they reduce corporate saving. The personal income tax rate lowers private saving in one study.
Monetary policy affects private saving through the real interest rate and inflation. The theoretical ambiguity of the real interest rate effect is borne by the few results on its sign: four of them positive and one not significantly different from zero. The scarce evidence on the level of inflation shows positive saving effects, consistent with theory.
Financial liberalization effects on saving are identified by using different proxies of domestic and foreign borrowing constraints. The scarce macroeconomic evidence on credit and monetary flows is not consistent with their expected negative sign, possibly because of the inability of the variables to proxy financial liberalization. However, most of the microeconomic evidence on the effect of financial access measures is consistent with the expected negative sign. Foreign saving inflows tend to partially offset aggregate private saving. Restrictions on capital flows raise aggregate private saving.
Development of financial, real-estate, and home-durable markets could also change private saving. While the effects of ownership of homes and consumer durables are theoretically ambiguous, the micro evidence shows that higher home ownership and larger holdings of consumer durables raise household saving. Financial deepening affects private savers by changing their holdings of bank debt, financial assets, and monetary assets. The theoretical ambiguity of the saving effects of the latter stocks is confirmed by the empirical literature, which reports coefficients of the opposite sign.
Labor market policies can affect the extent of employment formality and hence saving. The expected effect of informality is ambiguous. The available evidence for LAC-which is rich in comparison to other regions, due to the high prevalence of informality in LAC-tends to confirm this ambiguity. The effects of current employment informality on household saving have different signs in different studies, a higher probability of future employment informality reduces saving, and higher entry costs to the formal sector raise saving.
Education has theoretically ambiguous effects on saving. This is confirmed by the microeconomic evidence, which shows that the saving effect of educational attainment of the household head or the average household member can have either sign.
Pension reform can affect private and national saving through different channels. A pension reform that gradually substitutes a pay-as-you-go system with a fully-funded pension regime leads to a public pension transition deficit that may be partly offset through long-term fiscal adjustment. Household (and private) saving reacts to lower public saving, as discussed above. Pension reform forces active workers to do mandatory pension saving, which is partly or at most totally offset by lower voluntary household saving. Five country studies for Latin American pension reforms investigate the final net effect of pension reform on private and on national (i.e., private plus public) saving. They find that mandatory fully-funded pension system contributions have raised the national saving rate since the start of the corresponding reform and through the end of the corresponding sample period by 2.3-2.7 percentage points (pp) in Chile, 1.5 pp in Colombia, 1.0 pp in Mexico, and 0.3 pp in Peru.
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We conclude that there is a growing empirical literature on the behavior of private (and household and corporate) saving in LAC, based on both macroeconomic and microeconomic data. Our short survey of results points to the following conclusions. First, the range of behavioral assumptions, model specifications, econometric techniques, and data samples is very large, which is behind the large variation in reported results. A divide separates macroeconomic from microeconomic studies. Limited by availability or relevance of data at the aggregate and the micro survey level, specifications of macro and micro saving equations share few saving determinants.
Second, many studies report coefficient signs for individual saving determinants that contradict those reported by others. Moreover, the dispersion of parameter point estimates (and their confidence intervals) is very large including those that are consistent with theory-as exemplified by private-public saving offset coefficient estimates.
Third, most studies include only a small number of potential saving determinants, are based on mostly linear specifications, and do not include interaction effects between policy and economic outcome variables that could affect private saving. Fourth, few macroeconomic studies include non-standard variables like temporary/permanent components of income flows, TOT, income distribution, financial assets, government spending components, and pension-system variables.
Finally, completely absent from previous macroeconomic studies for LAC saving are: (i) private saving determinants, including terms-of-trade and commodity-price shocks; (ii) policy regimes that may affect saving, including fiscal rules, monetary regimes, and exchange-rate regimes; and (iii) identification of differences between saving in LAC and other world regions, as well as within LAC subgroups.
The following sections develop a model and report statistical evidence for saving in LAC. This attempts to take on board the omissions and challenges present in the previous literature.
III. DATA AND STYLIZED FACTS

A. Data Sources and Construction
We employ the dataset developed in Grigoli et al. (2014) to investigate saving behavior in LAC vis-à-vis the rest of the world. The dataset is, to our knowledge, the most comprehensive and recent data on saving aggregates (as well as their determinants), containing 4,137 observations and spanning 32 years for 165 countries. 6 Private saving rates are defined as the ratio of gross private saving to gross private disposable income (GPDI) and the public saving rate as the ratio of gross public saving to GPDI. 7 To investigate the effects of commodity price shocks on saving, we incorporate additional data on country-specific commodity price indices, as developed by Gruss (2014) . In particular, we use the net commodity price index (NCPI), which is calculated as where is the price of commodity at time , is the 's commodity weight at time for country . The weights are calculated as: (1) where ( denotes the average exports (imports) value of commodity by country between and (in U.S. dollars). 8 The data is gathered at monthly frequency, from which we calculate annual averages. We then construct the permanent and temporary components of this series by applying the Hodrick-Prescott (HP) filter to the log of the index. Additionally, we include dummy variables for selected macroeconomic regimes. We collect fiscal rules data from the IMF Fiscal Rules Dataset and inflation targeting framework data from IMF Finance & Development 10 , while discrete categorical exchange rate data is compiled from the IMF Annual Report on Exchange Arrangements and Exchange Restrictions at the monthly level and collapsed using annual modes. Thus, we generate dummy variables taking value one if the country has, alternatively, a fiscal rule (expenditure, budget balance, debt, or any of the formers), an inflation targeting framework, and a de jure flexible exchange rate regime, and zero otherwise.
Finally, we classify regions according to IMF regional departments, and separate LAC countries by the size of their economies into three subgroups: the seven largest LAC economies (LAC7); other South American countries, Central America, and the Dominican Republic (Middle LAC); and small Caribbean economies, Belize, and Guyana (Small LAC).
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B. Stylized Facts about Saving
Private saving rates differ across regions. Based on an unbalanced panel of 164 countries from 1981 to 2012, we find that Africa and LAC exhibit much lower saving rates than the average for the world and other regions, as shown in Table 2 . However, when we break down LAC into subgroups we observe some interesting features. The average private saving rate in LAC7 (20 percent of GPDI) is in line with that of the world. Conversely, the average private saving rates for Small LAC (13.1 percent of GPDI) and Middle LAC (15.1 percent of GPDI) are much lower and similar to those of African countries.
The volatility of private saving rates is highest in the regions most exposed to exogenous shocks, i.e. Africa and Middle East and Central Asia. LAC's standard deviation and coefficient of variations are below those for the world. However, Small LAC countries are almost as volatile as African countries. While the volatility in rates among Small LAC could be due to faulty or poor data, Small LAC is much more susceptible to idiosyncratic shocks e.g., hurricanes, drought, and other natural disasters, which could cause saving rates to fluctuate regardless of data quality. Table 2 also reports the autocorrelation coefficient of the first lag of private saving rates. While all regions and subgroups display high coefficients, private saving in LAC7, Asia and Pacific, and European countries exhibit more inertia than other regions after one year. 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 , and 4 present private and public saving for each country in the three LAC subgroups as well as household and corporate saving for eight LAC countries. Private saving rates in most of LAC7 show an upward trend since the mid 90s. However, in very recent years most commodity exporters show declining saving rates as the commodity "super-cycle" that started in the early 2000s ran its course. Mexico's saving rate started to decline in 1998 after booming in the early 90s and recently stabilized at 10 pp less than at its peak.
On the other hand, private saving in Middle LAC and Small LAC has been much more volatile. In the Dominican Republic, for example, private saving peaked at 19.6 percent of GDPI in 1998 and stabilized around 9 percent of GPDI since 2007. In El Salvador, Honduras, Panama, Paraguay, and Nicaragua, rates have varied dramatically from year to year, resulting in standard deviations exceeding 4 percent of GPDI in Honduras, Panama, and Paraguay. Antigua and Barbuda experienced booming saving rates in the late 90s and early 2000s of more than 35 percent of GPDI before plummeting to 4.5 percent of GPDI during the Global Financial Crisis, while saving rates in Barbados and Belize followed an opposite pattern in this period. Grenada also experienced spikes in private saving leading up to the crisis, with saving rates falling below zero from 2010 to 2012. Lastly, private saving in St. Vincent and the Grenadines collapsed dramatically in the wake of the crisis, bottoming out at -19.3 percent of GPDI in 2008. By 2012, rates were still below -10 percent of GPDI.
Data on household and corporate saving for LAC countries are scarcer and common patterns are not present. Household saving remained relatively stable at around 5 to 8 percent of GPDI in Chile, Colombia and the Dominican Republic, while there are large fluctuations in Guatemala and Honduras ranging from 0 to 10 percent of GPDI, and in Mexico from 11 to 18 percent of GPDI. In Bolivia, household saving remained negative for most of the period for which data are available. Corporate saving rates are generally higher (except for Bolivia and Mexico) and more volatile than household saving rates.
In most countries public saving rates increased during the mid to late 2000s. Most notably, Venezuela saw massive spikes in public saving rates between 1999 and 2008, reaching nearly 44 percent of GPDI in 2005 and then falling to about 15 percent of GPDI in 2012. Bolivia, Ecuador, and Panama experienced steadily increasing public saving rates in the latter half of the 2000s, while Barbados and Honduras saw spikes in public saving in the early 2000s before collapsing to below zero and approximately zero, respectively. Belize and Panama experienced anomalous shocks in the late 80s, where public saving rose to more than 20 percent of GPDI in Belize and fell to less than -7 percent of GPDI in Panama. With the exception of 1996, 1997, and 2010, public saving rates in Antigua and Barbuda were negative throughout the entire sample period, averaging about -3.3 percent of GPDI during 1992-2012. 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
IV. IS LAC DIFFERENT?
This section describes the empirical methodology and presents the econometric results in the following order. First we discuss the findings on the determinants of private saving across regions. Second, we explore any differential effect across LAC subgroups. Third, we investigate the determinants of public saving in LAC and LAC subgroups. Fourth, we study the impact of TOT and commodity price shocks on private saving in LAC. And fifth, we analyze the effects on private saving of the adoption of some macroeconomic policy frameworks.
A. Empirical Methodology
We investigate the private saving determinants by relying on the empirical methodology used in Loayza et al. (2000) and Grigoli et al. (2014) . In particular, we estimate the following dynamic model:
where denotes the private saving rate, is the coefficient on the lagged dependent variable, includes the endogenous (and predetermined) covariates for country at time , includes (strictly) exogenous variables and an intercept, and are the relative coefficients, and are the time-fixed and country-fixed effects, respectively, and is a mean zero error term that captures unobserved heterogeneity.
The baseline specification includes the explanatory variables used in Grigoli et al. (2014) . More specifically, and include the log of real per capita GPDI in PPP terms, real growth rate of per capita GPDI in PPP terms, public saving in percent of GPDI, inflation, the real deposit rate, and the flow of private sector credit in percent of GPDI as endogenous variables, and the log of the TOT, the old-age dependency ratio, and the share of urban population as exogenous variables.
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To unveil any differential effects in LAC, we rely on nested specifications. Compared to running regressions on a LAC-specific dataset, this strategy employs interaction terms and takes advantage of the large number of observations, which in turn allows the inclusion of more control variables. Thus, we expand the baseline specification to include interaction terms between our and variables, and a dummy variable , which takes value one if the country belongs to the LAC region or any other country group analyzed. More formally, we estimate the following nested model: (3) where , , and are the coefficients of the interaction terms. The dummy variable is not included as a separate regressor because it would be perfectly collinear with time-fixed effects (in the case of time periods) or the country-fixed effects (in the case of country subgroups). The effect of the corresponding regressor belonging to a specific time period or country group , on the dependent variable , is given by . Analogously, the effect of ( ) belonging to the same country group or time period on the dependent variable is given by .
In some instances, we are interested in exploring the combined impact of two regressors, e.g. the adoption of inflation targeting and inflation, and its differential impact in LAC. In these cases, we employ multiple interaction terms as in the following specification:
where is the variable of the matrix (e.g., the adoption of inflation targeting), is the other component of the interaction term (e.g., inflation), is the interaction term, is the multiple interaction term that describes the differential effects for LAC, and , , , and are the relative coefficients. Thus, the effect of the interaction term on the dependent variable for LAC is equal to . The linear model in equation (3) is further modified to investigate non-linearities and asymmetric effects. This is done including squared terms of some explanatory variables as well as dummies interacted with the variables of interest.
As in Grigoli et al. (2014) , we employ the two-step system GMM (S-GMM) estimator (Arellano and Bond, 1997, and Blundell and Bond, 1998) . This allows to increase efficiency by estimating a system of two simultaneous equations, one in levels (with lagged first differences as instruments) and the other in first differences (with lagged levels as instruments). This estimator builds upon the difference GMM, which assumes that the idiosyncratic error is a white noise process and that past values of the endogenous variables are not correlated with the current error . However, it also requires that the instruments are exogenous to the fixed effects. We test these assumptions by applying a second-order serial correlation test for the residuals and the Hansen -test for overidentifying restrictions. Given that standard errors tend to be severely downward biased in the two-step variant of the S-GMM (see Arellano and Bond, 1991, and Blundell and Bond, 1998) , we implement the finite-sample correction of the two-step covariance matrix derived by Windmeijer (2005) , which yields unbiased standard errors. Table 3 reports the results for the baseline specification for private saving. In Column 1 we start with the baseline specification for the world sample estimated by Grigoli et al. (2014) .
B. Private Saving
14 Then we test for differential regional effects for Africa, Asia and Pacific, Europe, Middle East and Central Asia, and LAC in Columns 2 to 6. In Column 7 we run the same specification for a comparator group of high-growth Asian countries, which includes China, Hong Kong, India, Indonesia, Republic of Korea, Malaysia, Singapore, Sri Lanka, Thailand, and Vietnam. Finally, in Column 8 we include LAC and high-growth Asian economies in the same specification to study the differential effects of the explanatory variables with respect to the rest of the world that excludes these two subgroups.
The results for the baseline regressors are generally robust across columns including regional differential effects. Most regressors are systematically significant, with the exception of TOT, which loses significance when the regressors are interacted with a dummy for African countries and Middle East and Central Asia (possibly because the effect is mostly driven by these countries), and the flow of credit to the private sector, which is significant only when regressors are interacted with a dummy for Africa and high-growth Asian economies. In terms of coefficients' magnitude, the only specification that shows some variation is the one including interaction terms for the African countries (possibly because of the large number of countries in the region and their peculiar features).
The analysis of the differential effects reveals some interesting features. First, private saving is less persistent in African countries, reflecting the higher volatility in these economies. Sensitivity to the income level is lower for Europe and the Middle East and Central Asia. In these subgroups a one pp increase in the income level raises the private saving rate by about 0.06 pp, which is about half of the effect in other economies. Consistently with the results in Grigoli et al. (2014) , we find reduced sensitivity of private saving rates to income growth in poorer countries, i.e., Africa, while only in Asia and Pacific there is a larger sensitivity to income growth.
Among the other regressors, private saving is much more responsive to changes in inflation and real deposit rates in the subgroup of high-growth Asian economies. As expected, the proportion of elderly in the population is a drag on private saving particularly in Europe, where the share of old dependants is significantly higher than in other regions. Finally, the negative impact of the share of urban population on private saving is considerably reduced in Europe, Middle East and Central Asia, and LAC. In the latter group, an increase of one pp in the share of urban population is associated with a reduction in saving of only 0.01 pp. Figure 5 plots the size of the regression coefficients obtained in Column 8 of Table 3 for LAC, high-growth Asian economies, and the rest of the world. The chart permits to appreciate how private saving rates react more strongly to changes in some of the baseline determinants in highgrowth Asian economies. More specifically, the impact of an increase of one pp in the growth rate of GPDI per capita (PPP) in these economies is almost four times larger than in LAC and the rest of the world (even though this is significant at 10 percent significance level). Similarly, a higher inflation rate and a higher real deposit rate have an impact only in high-growth Asian economies.
(1) (2) (3) (4) (5) (6) 153 Notes: Standard errors in parentheses are corrected for heteroskedasticity and autocorrelation. System GMM estimations use a collapsed instrument matrix and perform the Windmeijer (2005) correction of the covariance matrix. The null hypothesis for the Hansen J -test is that the full set of instruments is valid. All estimations include a constant term. ***, **, * next to a number indicate statistical significance at 1, 5 and 10 percent, respectively. Table 4 zooms in on the LAC subgroups to identify any differential effect of the baseline private saving regressors, relative to the rest of the world. Column 1 explores differences for the LAC7 subgroup, Column 2 for Middle LAC, and Column 3 for Small LAC. The results for the rest of the world show significant robustness with those obtained in Column 6 of Table 3 .
Differential effects in the determinants of private saving are absent when subgroups of LAC are compared to the rest of the world. In particular, none of the regressors interacted with any of the country group dummy is significant, with the exception of inflation in Middle LAC, which turns out to reduce private saving by 0.09 pp. These results suggest that while LAC as a group is somewhat different with respect to a few variables from the rest of the world, the subgroups are not. LAC subgroups share with the world their sensitivity of private saving rates to fundamental saving determinants. Figure 6 shows the contributions to the fitted values for the significant variables across regions and LAC subgroups. 15 In general, the largest positive contributions come from the lagged private saving rate, the real GPDI per capita (PPP), and TOT, while the largest negative ones come from the demographic variables.
Panel (a) presents the contributions for the lagged saving rate. This is highest in Asia and Pacific and Europe given their relatively more persistent saving rates (about 15 percent of GPDI), while the LAC contribution (9.3 percent of GPDI) is just slightly higher than the African one. However, the LAC group is heterogeneous. The LAC7 countries show the highest contribution (11.8 percent of GPDI), followed by Middle LAC (9 percent of GPDI), and Small LAC (7.1 percent of GPDI).
Panel (b) shows the contributions for the log of real GPDI per capita (PPP). Unsurprisingly, Europe has the largest contribution (43.2 percent of GPDI) as a result of the higher income levels. LAC enjoys the second highest contribution (29.3 percent of GPDI). Among LAC, Small LAC is the subgroup with the largest contribution (35.8 percent of GPDI). This result, however, is driven by the income level of countries like the Bahamas and Barbados. Small LAC is followed by LAC7 (31.5 percent of GPDI) and Middle LAC (22.9 percent of GPDI).
Contributions of TOT are presented in panel (d). These are very similar across regions and LAC subgroups as they range between 23.8 percent of GPDI for Middle LAC and 24.4 percent of GPDI for LAC7.
Among the demographic variables, the share of urban population shows the largest contributions in panel (i). In Europe the contribution is the largest (-27.6 percent of GPDI), followed by Middle East and Central Asia (-24.7 percent of GPDI), and LAC (-23.6 percent of GPDI). Across LAC, however, there is wide variation. LAC7 countries present an even higher contribution than in Europe (-31.6 percent of GPDI), while Small LAC's contribution is comparable to the African one (-16.7 
percent of GPDI).
Panel (h) shows the contribution for the old-age dependency ratio. The relatively older population of Europe boosts the negative contribution of the dependency ratio for the region (-24 percent of GPDI). This is followed by Asia and Pacific (-12.1 percent of GPDI) and LAC (-11.2 percent of GPDI). With respect to this variable, LAC subgroups' contributions are homogeneous, ranging from -10.5 percent of GPDI for Middle LAC to -12.5 percent of GPDI for Small LAC.
Four additional, statistically significant saving determinants -the growth rate of real GPDI (PPP), inflation, public saving, and the flow of credit to the private sector -present small contributions to private saving in all regions and LAC subregions. 16 We conclude the following about the contributions of statistically significant determinants to private saving in LAC, noting that measured contributions combine the estimated coefficient and the sample average of the corresponding variable. First, LAC saving is fundamentally explained by its own lag, real GPDI per capita, the TOT, the share of urban population, and the old-age dependency ratio. Other statistically significant variables do not contribute much to explain saving. The same is largely true for other world regions and for the three LAC subgroups separately. Second, there are differences in the size of contributions of some determinants across LAC subgroups (and also across world regions). Saving persistence contributes more to saving in LAC7 than in Small LAC, possibly because larger economies are less subject to idiosyncratic shocks than smaller economies. Urbanization contributes (negatively) twice as much to saving in LAC7 than in Small LAC. Table 3 , Column 1. Only statistically significant contributions are reported. The use of the average PPP exchange rate to convert the real GPDI per capita in national currency into PPP yields an inflated contribution from GPDI per capita and a large and negative constant. Given that contributions from GPDI per capita and the constant term have a considerably smaller size in regressions where the real GPDI per capita is converted in PPP terms by using the PPP exchange rate of every year (instead of the average PPP exchange rate), we calculate the contribution of log of real GPDI per capita (PPP) net of the difference between the constants in these two regressions. Source: Authors' calculations. Table 5 presents the results for public saving rates. In Column 1, we start with the same specification as for private saving with the exception of the public saving rate, which is substituted with the private saving rate. We then exclude from the specification the variables that are not significant and report the results in Column 2. Starting in Column 3, we analyze the differential effects for LAC using the more restricted specification estimated in Column 2. Columns 4 to 6 report the differential effects for the LAC subgroups: LAC7 (Column 4), Middle LAC (Column 5), and Small LAC (Column 6).
C. Public Saving
The results in Column 1 suggest that many of the private saving determinants also affect public saving. For example, the sign and the magnitude of the coefficients for the lagged dependent variable, real GPDI per capita (PPP), TOT, and the old-age dependency ratio are similar to the results for the private saving rate. However, the coefficients for the other explanatory variables present interesting differences. An increase in the growth rate of the real GPDI per capita (PPP) of one pp reduces the public saving rate by 0.14 pp, possibly reflecting the procyclical behavior of fiscal policy. An increase by one pp in the credit to the private sector in percent of GPDI raises the public saving rate by 0.06 pp, suggesting some crowding-out. Finally, when private saving increases by one pp, public saving falls by 0.24 pp.
When we exclude the non-significant variables in Column 2, the remaining variables conserve their signs and significance levels and, with the exception of the lagged dependent variable, the magnitudes become larger. When we add the interaction terms between the explanatory variables and the country group dummies in the subsequent columns, the results for the rest of the world appear comparable with the world coefficients of Column 2.
We identify differential effects for some country subgroups. LAC7 present a persistence of public saving rate above one. In addition, in LAC7 income growth has a positive impact on public saving, as a one pp increase in the growth of real GPDI per capita (PPP) raises public saving by 0.41 pp, suggesting a countercyclical fiscal policy. Among the other subgroups, only Middle LAC shows some differences. In particular, an increase of one pp in the real GPDI per capita (PPP) has irtually no effect on public saving suggesting acyclicality of fiscal policy. Notes: Standard errors in parentheses are corrected for heteroskedasticity and autocorrelation. System GMM estimations use a collapsed instrument matrix and perform the Windmeijer (2005) correction of the covariance matrix. The null hypothesis for the Hansen J -test is that the full set of instruments is valid. All estimations include a constant term. ***, **, * next to a number indicate statistical significance at 1, 5 and 10 percent, respectively.
D. Terms-of-Trade and Commodity Price Shocks
In order to probe more deeply into the role of TOT in determining private saving in LAC, we perform an extensive series of tests and report the results in Table 6 . As an alternative measure to the TOT, we also use here the NCPI introduced above.
First, we test for the role of the level, growth rate, volatility, and temporary/permanent component of TOT and NCPI in determining saving. A higher level of external relative prices induces a positive income effect on saving. A higher growth rate of external prices may induce a larger saving and investment effort (Izquierdo et al., 2008) . Larger volatility in external prices raises precautionary saving. Temporary components of relative prices are expected to be largely saved while permanent components are expected to be spent. Second, we assess empirically if there are differential effects in LAC compared to the rest of the world. Finally, we do all the above by maintaining as controls all variables included in the baseline specification.
We start by testing if accelerations in the TOT or commodity prices determine higher private saving (Columns 1 and 2). Second, we look at whether income uncertainty (measured by larger standard deviations of external prices) is reflected in higher precautionary saving (Columns 3 and 4). Third, we disaggregate the indexes in their permanent and temporary components and study their effects on private saving (Columns 5 and 6).
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The results in Columns 1 and 2 suggest increases in the growth rate of the TOT index and NCPI boost private saving. While the impact of TOT (NCPI) is not different from zero, a one pp increase in the growth rate of the TOT index (NCPI) rises private saving by 0.06 (0.03) pp. We do not find any differential effect for LAC.
Income uncertainty associated with TOT shocks has a positive effect on private saving. As a proxy of income uncertainty, we include the three-year rolling standard deviation of the TOT (Column 3) and NCPI (Column 4). While the coefficients for TOT and NCPI are not significant, the ones on their standard deviation turn out positive and significant, suggesting that a one pp increase in the standard deviation of TOT index (NCPI) is associated with higher private saving rates by 0.1 (0.14) pp. The coefficients on the interaction terms with the LAC dummy suggest that there are no differential effects for the region. 17 We also investigate possible interactions between external prices, on one hand, and trade openness, and a lessening of borrowing constraints (reflected by higher private credit flows), on the other hand (as suggested by Agénor and Aizenman, 2002) . We find that trade openness does not play any role (alone or interacted with external prices) in determining private saving. The hypothesis that borrowing-constrained private agents may not be able to smooth consumption (hence reducing saving) when hit with adverse TOT shocks is rejected, but this is not robust to the use of the NCPI. Finally, we test for non-linear and asymmetric effects of TOT and commodity price shocks on private saving by including the quadratic term of TOT and the interaction terms with dummies taking value one when the indexes are higher than their medians, or, alternatively, when the indexes are increasing rapidly. The results, however, are not significant. Notes: Standard errors in parentheses are corrected for heteroskedasticity and autocorrelation. System GMM estimations use a collapsed instrument matrix and perform the Windmeijer (2005) correction of the covariance matrix. The null hypothesis for the Hansen J -test is that the full set of instruments is valid. All estimations include a constant term, the regressors of the baseline specification, and their interaction terms with the LAC dummy. ***, **, * next to a number indicate statistical significance at 1, 5 and 10 percent, respectively.
Finally, consistent with the permanent-income hypothesis and the life-cycle hypothesis and in line with Grigoli et al. (2014) , we find that increases in the temporary component of the TOT index and NCPI rise private saving. As shown in Columns 5 and 6, a one pp increase in the temporary component of TOT (NCPI) raises the private saving rate by 0.10 (0.06) pp. However, no significant effects come from the permanent components and no differential effects are present for LAC. Table 3 (Column 2 of Table 5 ). Source: Authors' calculations. A recurrent and pressing policy question is how saving will behave given the projected fall in many international commodity prices. On average, TOT are projected to improve by 0.9 percent by 2019 in LAC, with the largest increase in Grenada (16.8 percent) and the largest fall in Venezuela (-20.8 percent) . Thus, we estimate the change in private and public saving rates by relying on the estimated coefficients of TOT in Column 1 of Table 3 and Column 2 of Table 5 , respectively, and the 2019 TOT projections of the World Economic Outlook (WEO) as of January 19, 2015. Figure 7 presents the estimated change in private and public saving rates for subgroups of economies in panel (a) and for every LAC country in panel (b).
LAC as a region is expected to observe a mild increase in both private and public saving (roughly 0.1 percent of GPDI). However, this average hides some heterogeneity. Private (public) saving in LAC7 is projected to fall by 0.4 (0.5) percent of GPDI, and to increase by 0.1 (0.2) percent of GPDI in Middle LAC and 0.3 (0.5) percent of GPDI in Small LAC, with Grenada observing the largest increase (0.9 percent of GPDI in private saving and 1.3 percent of GPDI in public saving). Since oil prices are the dominant component of the terms of trade changes, LAC oil exporters are expected to observe the largest fall-0.6 percent of GDPI in private saving and 0.9 percent of GPDI in public saving-with Venezuela observing the largest fall (1.1 percent of GPDI in private saving and 1.6 percent of GPDI in public saving). The WEO subgroup of oil importers includes some relatively minor oil exporters and, as a result, the final effect on saving is close to zero. 18 Finally, if projected changes in TOT were temporary, the final effect on private saving would be larger, ranging from -2.04 percent for Venezuela and 1.65 percent for Grenada, as the magnitude of the coefficient is almost twice as large as the one for actual TOT.
E. Fiscal Rules, Inflation Targeting, and Exchange Rate Flexibility
Beyond exogenous shocks, discretionary changes in policy regimes could affect private saving. As shown in Figure 8 , the adoption of fiscal rules, inflation targeting, and floating exchange rate regimes has become more common since the 1990s, even though some countries reverted to managed exchange rate regimes during the last decade. The experience in LAC has been similar, with a steady increase in the number of countries with these macroeconomic regimes since the 1990s. As of the end of 2012, 75 countries have some category of fiscal rule in place (14 in LAC), 25 have adopted an inflation targeting regime (6 in LAC), and 61 run flexible exchange rate regimes (7 in LAC).
While the objective of these policy regimes is generally different from increasing private saving, we explore if saving rates are affected by the adoption of these frameworks. We test both for linear effects of policy regimes and the effects of interactions between policy regimes and selected relevant variables. We perform this for the world at large and testing for differential effects in LAC. Finally, we do all the above by maintaining as controls all variables included in the baseline specification. Table 7 presents the results of the effect on private saving rate stemming from the adoption of fiscal rules (Columns 1 to 8), the implementation of inflation targeting regimes (Columns 9 and 10), and the flexibilization of the exchange rate (Columns 11 and 12).
For any given level of capital expenditure, fiscal adjustment is reflected in higher government saving. The regression coefficient of private saving on government saving indicates offsetting private agents' behavior and hence the net effect on national saving. Additional effects could come from adoption of fiscal rules and its interaction with public saving. In Columns 1 to 8, we look at the impact of the adoption of expenditure rules, budget rule, debt rules, and more generally defined fiscal rules, on private saving, the differential effects for LAC, and the combined effect of fiscal rules with higher public saving. 19 None of the results are significant at five percent, suggesting that the adoption of fiscal rules is not reflected in changes of private saving.
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Successful monetary stabilization is generally reflected in low inflation. This, in turn, reduces precautionary saving as shown by the coefficient of inflation in the private saving regressions. Additional effects could come from adoption of inflation targeting and its interaction with inflation. Thus, we test these hypothesis and any differential effects for LAC in Columns 9 and 19 The fiscal rule dummy takes the value one if any type of fiscal rule is adopted, and zero otherwise. 20 We also study the impact of the fiscal rules on public saving but the results are not significant. 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Inf lation target
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Floating exchange rate 10. The results suggest that the inflation targeters have lower private saving by 2.66 pp-a worldwide result shared by LAC.
Finally, a more flexible exchange rate reduces the probability of exchange rate crises and persistent overvaluations, allows exchange-rate adjustment as a buffer against shocks, and enhances monetary policy independence. Thus, precautionary saving could decline as a result of floating. However, higher nominal and real exchange rate volatility, as well as the higher interest rate volatility associated with a floating exchange rate may rise precautionary saving. Hence, the aggregate effect on saving is ambiguous. The results in Columns 11 and 12 confirm this ambiguity as the coefficients are not significant. Notes: Standard errors in parentheses are corrected for heteroskedasticity and autocorrelation. System GMM estimations use a collapsed instrument matrix and perform the Windmeijer (2005) correction of the covariance matrix. The null hypothesis for the Hansen J -test is that the full set of instruments is valid. All estimations include a constant term, the regressors of the baseline specification, and their interaction terms with the LAC dummy. ***, **, * next to a number indicate statistical significance at 1, 5 and 10 percent, respectively.
V. CONCLUSIONS AND POLICY IMPLICATIONS
The empirical literature on determinants of saving in LAC reports a wide array of results, including contradictions and omissions. In particular, studies differ with respect to measures of saving, data coverage and construction, and model specifications. However, some common and unambiguous results are that income level, income growth, and TOT raise private saving; the age dependency ratios tend to reduce private saving rates; household structure variables such as formal head and the number of income-earning members increase private saving, while number of under-age members decrease it; and risk aversion and the discount factor raise saving.
Among the policy variables, the literature argues that fiscal consolidation reduces private saving, and that government pension payments reduce private saving and government transfers reduce household saving. Most of the evidence about taxes on firms suggests that they reduce corporate saving and the personal income tax rate lowers private saving. With respect to monetary policy, the interest rate has an ambiguous impact on private saving while the level of inflation positively affects it. Moreover, the microeconomic evidence on the effect of financial access measures is consistent with the expected negative sign, foreign saving inflows tend to partially offset aggregate private saving, and restrictions on capital flows raise aggregate private saving.
While the effect of labor and education policies on saving are ambiguous, the evidence on pension reforms is more conclusive. In particular, the fiscal deficit brought about by a transition toward a fully-funded pension regime raises household (and private) saving. Also, pension reforms that force active workers to do mandatory pension saving, which are partly (at most totally) offset by lower voluntary household saving.
In this paper, we expand upon the dataset used in Grigoli et al. (2014) to examine both private (and public) saving behavior in LAC, exploring some non-linearities. By relying on a nested econometric framework, we analyze differences and commonalities of saving behavior in LAC vis-à-vis other regions and the rest of the world, as well as within LAC. We find that our nested baseline private saving estimation is generally robust across regional groups, and that LAC private saving behaves in line with the rest of the world. However, LAC is much less responsive to urbanization. From a contribution analysis, we conclude that LAC saving is fundamentally explained by its own lag, real GPDI per capita, the TOT, the share of urban population, and the old-age dependency ratio, while other statistically significant variables do not contribute much to explain saving. However, saving persistence contributes more to saving in LAC7 than in Small LAC, possibly because larger economies are less subject to idiosyncratic shocks than smaller economies and urbanization contributes negatively twice as much to saving in LAC7 than in Small LAC.
From an extensive investigation of the effects of TOT on saving, we find that TOT and NCPI volatility and accelerations as well as the temporary components of TOT and NPCI raise private saving in both LAC and the rest of the world. Finally, we explore if private saving is affected by the adoption of fiscal rules, inflation targeting, and floating exchange rate regimes. We conclude that fiscal rules do not affect private saving behavior, and implementing a floating exchange rate yields no effect on private saving either. In the case of monetary policy frameworks, inflation targeting further reduces private saving irrespective of the negative effects of inflation on saving.
We also examine public saving behavior across the world. While many private saving determinants affect public saving in a similar manner, increased income growth reduces public saving, possibly reflecting the procyclical behavior of fiscal policy, and increased private sector credit raises public saving, suggesting some crowding out. For LAC and Small LAC, the results suggest public saving behaves no differently than the rest of the world. In the case of LAC7, public saving shows more persistence, is positively affected by income growth (implying the presence of countercyclical fiscal policy), and is less sensitive to old-age dependency. In Middle LAC countries, income level reduces public saving (suggesting higher procyclical fiscal policy) and is less responsive to old-age dependency.
